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4. 随 食 物 浓 度 的 升 高 ， 太 平 洋 纺 锤 水 蚤 的 清 滤 率 逐 渐 降 低
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Studies on zooplankton feeding ecology in prawn 




Using the seawater dilution technique, microzooplankton grazing impact on 
phytoplankton was experimentally studied in prawn cultivated pond， Xiamen and 
Xiamen West Harbor. Copepod gut pigment contents were measured and the 
feeding of Acartia pacifica was studied. The grazing pressure of 
microzooplankton on phytoplankton and its excretion of nitrogen derived from 
phytoplankton were estimated. The effects of food concentration and diurnal 
photo period on the filtering and grazing rates A. pacifica were discussed. The 
main results are showed as follows: 
1. In the prawn cultivated pond, the year-round phytoplankton apparent growth 
rate ranged between 0.181~1.2888 d−1. The maximum showed in spring with 
the average 0.9762 d−1. Microzooplankton grazing rate was 0.1276~1.3241d−1 
and summer had the highest rate. The feeding rates of the microzooplankton 
were between 33.2~895.1mgC/(m3·d), equal to 18.38~73.40% of the 
phytoplankton stock. Microzooplankton grazing pressure on the primary 
productivity was high (37.47~604.70%). The results confirmed the idea that 
microzooplankton is very important in controlling the phytoplankton population 
and plays an influential role in the energy and material flow in the ecosystem 
of ecosystem prawn cultivated pond. Microzooplankton grazing on 
phytoplankton took on obvious seasonal variation. Microzooplankton grazing 
rate was 0.578~1.3241 d−1 in summer and the average of three sampling 
positions is 0.9762/d, the highest among four seasons. Winter had the lowest 
grazing rate, varying between 0.2037~0.255d−1, with the average of 0.2379d−1. 
In spring, microzooplankton grazing rate was much lower than phytoplankton 
apparent growth rate. These two rates nearly equaled each other in autumn, 
with microzooplankton grazing on 86%, 106% of the primary production. For 
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microzooplankton grazing on phytoplankton in the ecosystem of subtropical 
prawn cultivated pond.  
2. Excretion of nitrogen by microzooplankton in prawn cultivated pond was 
2.52~15.27mg/(m3·d)，3.46~32.40mg/(m3·d) and 5.92~67.98 mg/(m3·d) for the 
three sampling stations, respectively. Excretion of total nitrogen by 
microzooplankton was 2.52~15.27mg/(m3·d), 3.46~32.40mg/(m3·d) and 
5.92~67.98mg/(m3·d) respectively. The microzooplankton excretion of 
nitrogen could potentially supply 2.90%, 1.19%, 0.063% and 0.55% of 
phytoplankton nitrogen demand for spring, summer, autumn and winter 
respectively. Excretion of nitrogen by microzooplankton was estimated for the 
first time in prawn cultivated pond through microzooplankton feeding rates, 
providing the basic data for building the model of materials and energy in 
cultivating sea waters. 
3. In natural waters（Xiamen West Harbor）, phytoplankton apparent growth rate 
was 2.447 d−1 and microzooplankton grazing rate was 0.2542 d−1 in spring. 
The herbivorous rate of microzooplankton was 35.24mgC/(m3·d). The micro- 
zooplankton grazing pressure on the primary production was 24.57%, grazing 
22.45% of the phytoplankton stock. The results showed that 
microzooplankton could control the quantity of phytoplankton in Xiamen west 
harbor, preventing the formation of algae bloom. Excretion of 
phytoplankton—derived nitrogen by microzooplankton was 2.14mg/(m3·d), 
which could potentially supply 0.2% of phytoplankton nitrogen demand. 
Excretion of total nitrogen by microzooplankton was 2.68mg/(m3·d). 
Compared with the results from prawn cultivated pond in spring, 
microzooplankton grazing pressure was lower in Xiamen West Harbor. The 
potential supply to phytoplankton nitrogen demand was small in both 
ecosystems. 
4. As the food concentration ascended from 3.65×104 to 1.73×107cells/cm3, the 
filtering rates of Acartia pacifica intended to descend[0.33~0.14cm3/(ind.·d)], 
but its grazing rates tended to increase[206~12050cells/(ind.·d)]. A. pacifica 
didn’t show significant diurnal feeding rhythm under laboratory conditions. 
5. Copepod gut pigment contents varied between large, middle and small size 
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between 0.016~0.249ng/ind. GPC of middle copepods was 0.005~0.114 
ng/ind., and GPC of middle copepods was 0.192~2.093ng/ind. For the first 
time, GPC of different size group of copepods in subtropical seawaters in 
China was determined. 
 
 
Keywords: Grazing pressure, Microzooplankton, Dilution method, Nitrogen 
Excretion, Filtrating rate, Grazing rate, Prawn cultivated pond, 
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JGOFS            Joint Global Ocean Flux Study      全球海洋通量联合研究 
GLOBEC    Global Ocean Ecosystem Dynamics  全球海洋生态系统动力学研究 
LOICZ      Land-Ocean Interaction in Coastal Zone   海岸带陆海相互作用研究 
SCOR    Scientific Committee on Ocean Research         海洋研究科学委员会 
GOEZS            Global Ocean Euphotic Zone Study    全球海洋真光层研究 
POC               Particulate Organic Carbon                  颗粒有机碳 
DOM            Dissolved Organic Matter                      溶解有机质 
Pi               Grazing pressure on stock       对浮游植物现存量的摄食压力 
Pp       Grazing pressure on primary productivity      对初级生产力的摄食压力 
PP                    Primary productivity                     初级生产力 
HNFs            Heterotrophic Nanoflagellates             异养性微型鞭毛藻 
F                        Filtering rate                             清滤率 
G                        Grazing rate                             滤食率 
GPC                 Gut Pigment Content                       肠色素含量 
DMF              N，N’-Dimethylformamide          N，N–二甲基甲酰胺液 
DIN                Dissolved Inorganic Nitrogen                  溶解有机氮 
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重大国际计划，如全球海洋通量联合研究(Joint Global Ocean Flux Study，JGOFS)，
全球海洋生态系统动力学研究(Global Ocean Ecosystem Dynamics，GLOBEC)和海岸





占相当大的比例，有时高达 60%以上(Myung-Soo Han & Ken Furuya，2000；高亚辉
等，1994)。同时，有研究表明：大于 200µm 浮游动物不能有效地利用颗粒较小的
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游动物的研究被列入一些重大海洋研究计划。1990 年 SCOR 海洋研究科学委员会
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